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(54) INK JETTING DEVICE 
(57)Abstract: 

PURPOSE: To remove defect in discharge including 
undischarge of a recording head by a method wherein 
both of a recovery amount by a recovery means and a 
number of recovery executions to a scan recovery of an 
ink j t means are set to specific values. 
CONSTITUTION: As initial values when an ink jetting 

device starts operation, initial time T is set at a value T 
and a driving pulse P in discharging is set at a value PO. 
Then, in order to achieve stability for discharge, cleaning 
of a discharging surface by an air current and a blank 
discharge are successively carried out. Fudrther, after 
releasing capping, communication of an image data is 
carried out between a data transmitting origin and a 
printing control part of a recorder, and one scan content 
of the data of a recording head is inputted. After 
inputting the data, a head carriage and an ink carriage 
are moved forward with an independent carriage motor 
to carry out printing by a scan length to be printed. 
Wh ther or not recording of the image is allowed to be 
ended is judged at a home position, and when allowed to be ended, the recording head is 
capped. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet equipment which carries out [ having a standby-time detection means 
d tect the standby time of the aforementioned ink-jet means for every scanning of an ink-jet 
means and a recovery means recover or prevent the poor regurgitation of the ink from the 
aforementioned ink-jet means, and setting up the both sides of the amount of recovery by the 
aforementioned recovery means, and the number of times of recovery by the aforementioned 
recovery means for the number of times of the aforementioned ink-jet means of a scanning of 
execution according to the detection level by the aforementioned standby-time detection means, 
and ] as the 

[Claim 2] The ink-jet equipment of the claim 1 carry out having further a scanning distance 
detection means detect the scanning distance of the aforementioned ink-jet means for every 
scanning of the aforementioned ink-jet means, and setting up the both sides of the amount of 
recovery by the aforementioned recovery means, and the number of times of execution of 
recovery by the aforementioned recovery means for the. number of times of a scanning of the 
aforementioned ink-jet means according to the detection level by this scanning distance 
d tection means and the aforementioned standby-time detection means as the characteristic 
feature. 

[Claim 3] The ink-jet equipment of the claim 1 characterized by to have further a scan-time 
detection means detect the scan time of the aforementioned ink-jet means for every scanning 
of the aforementioned ink-jet means, and to set up the both sides of the amount of recovery by 
th aforementioned recovery means, and the number of times of execution of recovery by the 
aforementioned recovery means for the number of times of a scanning of the aforementioned 
ink-jet means according to the detection level by this scan-time detection means and the 
aforementioned standby-time detection means. 

[Claim 4] The ink-jet equipment of the claim 2 carry out having further a scan-time detection 
means detect the scan time of the aforementioned ink-jet means for every scanning of the 
aforementioned ink-jet means, and setting up the both sides of the amount of recovery by the 
aforementioned recovery means, and the number of times of execution of recovery by the 
aforementioned recovery means for the number of times of a scanning of the aforementioned 
ink-jet means according to the detection level by this scan-time detection means, the 
aforementioned scanning distance detection means, and the aforementioned standby-time 
detection means as the characteristic feature. 

[Claim 5] Ink-jet equipment of the claim 1 characterized by scanning in the orientation which 
int rsects the conveyance orientation of a recorded material when the recorded material with 
which the aforementioned ink-jet means is conveyed intermittently has stopped, breathing out 
ink to a recorded material, and performing image formation. 

[Claim 6] Ink-jet equipment of a claim 1 with which the aforementioned ink-jet means is 
charact rized by carrying out the regurgitation of th ink using heat energy. 
[Claim 7] The ink-jet equipment carry out having a scanning distance det ction means detect 
the scanning distance of the aforementioned ink-jet means for every scanning of an ink-jet 
means, and a r covery means recover or prevent the poor regurgitation of the ink from the 
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aforementioned ink-jet means, and setting up th both sides of th amount of recovery by the 
aforementioned recovery m ans, and the number of times of recovery by the aforementioned 
recovery means for the number of times of the aforementioned ink-jet means of a scanning of 
execution according to the detection level by the aforementioned scanning distance detection 
means as the characteristic feature. 

[Claim 8] The ink-jet equipment of the claim 7 characterized by to have further a scan-time 
detection means detect the scan time of the aforementioned ink-jet means for every scanning 
of the aforementioned ink-jet means, and to set up the both sides of the amount of recovery by 
the aforementioned recovery means, and the number of times of execution of recovery by the 
aforementioned recovery means for the number of times of a scanning of the aforementioned 
ink-jet means according to the detection level by this scan-time detection means and the 
aforementioned scan-time detection means. 

[Claim 9] Ink-jet equipment of the claim 7 characterized by scanning in the orientation which 
intersects the conveyance orientation of a recorded material when the recorded material with 
which the aforementioned ink-jet means is conveyed intermittently has stopped, breathing out 
ink to a recorded material, and performing image formation. 

[Claim 10] Ink-jet equipment of a claim 7 with which the aforementioned ink-jet means is 
characterized by carrying out the regurgitation of the ink using heat energy. 

[Claim 1 1] The ink-jet equipment which carries out [ having a scan-time detection means detect 
the scan time of the aforementioned ink-jet means for every scanning of an ink-jet means, and a 
recovery means recover or prevent the poor regurgitation of the ink from the aforementioned 
ink-jet means, and setting up the both sides of the amount of recovery by the aforementioned 
recovery means, and the number of times of recovery by the aforementioned recovery means for 
the number of times of a scanning of the aforementioned ink-jet means of execution according 
to the detection level by the aforementioned scan-time detection means, and ] as the 
[Claim 12] Ink-jet equipment of the claim 11 characterized by scanning in the orientation which 
int rsects the conveyance orientation of a recorded material when the recorded material with 
which the aforementioned ink-jet means is conveyed intermittently has stopped, breathing out 
ink to a recorded material, and performing image formation. 

[Claim 13] Ink-jet equipment of a claim 11 with which the aforementioned ink-jet means is 
characterized by carrying out the regurgitation of the ink using heat energy. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has b en translated by computer. So the translation may not reflect th original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the ink-jet recording device which forms a 
picture image in a recorded material according to a picture signal or a subject-copy picture 
image. 

[0002] u- A 

[Description of the Prior Art] Recording devices, such as a copying machine which is used 
together with a computer, a word processor, etc.. or is used independently, a printer, and 
facsimile, are constituted so that a picture image may be recorded on this recorded material 
based on a picture signal while feed conveyance of the recorded material of the shape of a 
sheet, such as a form and resin sheet metal, is carried out. Such a recording device is divided 
into an ink-jet method, wire dot matrix printing, a thermal method, an electrostatic method, an 
electrophotography method, etc. by the recording method. The ink-jet recording device which 
used the ink-jet method especially records on a recorded material by breathing out ink from the 
record head which is a record means, can record a highly minute picture image at high speed, 
and since it is non impact, it is a low ambient noise, and it has the advantage with a color picture 
easily recordable using the ink of multiple color. Especially the record head of the method which 
carries out the regurgitation of the ink using heat energy passes through semiconductor 
manufacture processes, such as etching, vacuum evaporationo, and sputtering, by forming the 
electric thermal-conversion field produced on the substrate, an electrode, a liquid furnace wall, a 
top plate, etc., has a high-density ink delivery and can manufacture it easily, the punch for thin 
paper or a converted paper, for example, a filing, besides **, the paper which is a usual recorded 
material in recent years to the quality of the material of a recorded material on the other hand, 
and resin sheet metal, for example, OHP form, — a hole — it has been required that with paper, 
th paper with a perforation, the paper of an arbitrary configuration, or textile fabrics is used 
Moreover, the thing of a large size has been demanded in the textile fabrics used for the paper, 
clothing, etc. for an advertisement advertisement also to the size of a recorded material. 
[0003] In the ink-jet recording device of the serial type by which a record head is scanned in the 
transposition orientation with the conveyance orientation of a recorded material After setting a 
recorded material to a predetermined position, a picture image is recorded by the record head 
carried on the carriage moved along with a recorded material based on a picture signal. After 
ending the record for print width of one scanning, i.e., a record head, a recorded material is 
conveyed by this print width, operation of recording the picture image of the following line after 
that is repeated, and image recording of the whole recorded material is performed. By such 
recording method of a serial type, carrying a record head in a small recording device 
advantageous to carrying or an installation and a small size are carried also in a large-sized 
machine recordable on the recorded material of a large size [ long picture / the scanning 
direction of a record head / of course ]. and the recording d vice according to various intended 
use is realized using a common record head. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 
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t chnique, when the 1 scanning distance of a record head becomes long with the recording paper 
of a large size, it is left for a long time, with ink ****ed, th ink in a delivery dries, or viscosity 
increases, and in case the interior of a delivery which is not used for image recording performs 
the following regurgitation, as a result, it serves as the non-regurgitation. Moreover, since the 
regurgitation is hardly performed when the printing duty of a record picture image is low, the 
same thing happens. This b com s serious under a damp environment. Especially, in the case of 
a color picture, since two or more record heads which responded to two or mor colors of ink 

ach are used, it even becomes a poor picture image that the non-regurgitation occurs in a 
mere part. Moreover, if the regurgitation drive of the record head is carried out in the status that 
there is no ink into a delivery in this way, it will become ****** by the heater and the liquid 
route inside a delivery will deteriorate. 

[0005] Moreover, although a record head is not sent working but a picture signal is sent waiting, 
the computer which is a transmitting agency, when it reads and data processing of the picture 
image from a system (reader) takes time, or in being the picture image of long width of face at a 
scanning direction, the amount of data increases, the transfer time of data starts, and the 
standby time of a record head becomes long. Since the time which is not breathed out becomes 
long continuously for a record head also in this case, the same technical probrem as the above- 
mentioned arises. Although a standby time is single-**ed if it enables it to communicate data 
also working [ a record head ], if it is ****, by for that increasing storage capacity and requiring 
a mass store circuit also to ** and the picture image with few amounts of data, it will become 
cost quantity. 

[0006] Furthermore, finally, although the tint of ink is influenced by ink temperature, while the 
r cord head is standing by, natural air cooling will be carried out, therefore the temperature of 
the ink in the picture image beginning is low at the time of 1 scanning, and it writes to it, and the 
temperature of ink rises by the regurgitation drive by the heater, a temperature gradient is made 
to the ink breathed out at the edge and edge of a picture image, as a result, a picture image top 
serves as a concentration difference, it appears, and quality of image When the standby status of 
a record head attains to a long time and the non-driving time of a record head becomes long, the 
concentration difference becomes more remarkable. 

[0007] In addition, a transmitting agency is a reader which is a picture image reading system 
from a large-sized computer to a personal computer, and since the picture image is also various, 
it is difficult [ it ] to expect these amounts of data beforehand and to determine the amount of 
recovery. In the recording device of long large-sized width of face, in order to raise the 
versatility of a recorded material even to a resin film and textile fabrics from a form from a small 
size to a large size, judging by the busy condition of an actual head is desirable. 
[0008] In addition, consideration is not made by even the number of times of execution of 
recovery by the recovery means for the number of times of a scanning of a head although 
changing a restorative scale according to the quiescent time of a head is indicated by JP.60- 
101054A 

[0009] The purpose of this invention is offering the ink-jet equipment which lost the poor 
regurgitation which the above-mentioned technical probrem's is solved, and recoverability 
ability's is raised taking advantage of a serial type advantage advantageous to especially large- 
sized equipment, and contains the non-regurgitation of a record head. 
[0010] 

[Means for Solving the Problem] The ink-jet equipment of this invention which solves the 
aforementioned technical probrem A standby-time detection means to detect the standby time 
of the aforementioned ink-jet means for every scanning of an ink-jet means, A recovery means 
to recover or prevent the poor regurgitation of the ink from the aforementioned ink-jet means, It 
****s and is characterized by setting up the both sides of the amount of recovery by the 
aforemention d recovery means, and the number of times of execution of recovery by the 
afor mentioned recovery means for th number of times of a scanning of the aforementioned 
ink-jet means according to the detection level by the aforem ntioned standby-time detection 
means. 

[0011] Moreover, a scanning distance detection means by which the ink-jet equipment of this 
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invention d tects the scanning distance of the aforementioned ink-jet means for every scanning 
of an ink-jet means, A recov ry means to recover or prevent th poor regurgitation of the ink 
from the afor mentioned ink-jet means, It ****s and is characterized by setting up the both 
sides of the amount of recovery by the aforementioned recovery means, and the number of 
times of execution of recovery by the aforementioned recovery means for the number of times 
of a scanning of the aforementioned ink-jet means according to the detection level by the 
aforementioned scanning distance detection means. 

[0012] Furthermore, the ink-jet equipment of this invention has a scan-time detection means 
detect the scan time of the aforementioned ink-jet means for every scanning of an ink-jet 
means, and a recovery means recover or prevent the poor regurgitation of the ink from the 
aforementioned ink-jet means, and it carries out setting up the both sides of the amount of 
recovery by the aforementioned recovery means, and the number of times of recovery by the 
aforementioned recovery means for the number of times of a scanning of the aforementioned 
ink-jet means of execution according to the detection level by the aforementioned scan-time 
det ction means as 
[0013] 

[Function] In this invention, recovery action is given at an early stage to the record means after 
a printing scanning, and continuity non-regurgitation time is shortened. Furthermore, the grade of 
the recovery according to the standby time, the scanning distance, or the scan time of a record 
h ad is set up. 
[0014] 

[Example] An example of the ink-jet equipment of this invention is concretely explained with 
reference to a drawing. 

[0015] (Example 1) View 1 or the dr awing 2 is a drawing in which the principal part of the ink-jet 
recording device concerning this example is shown, drawing 1 is a cross-section block diagram 
of an ink-jet recording device, and drawing 2 is an upper ** view of the printing scanning section 
and the circumference section. 

[0016] In these drawings a recording device mainframe and 2 1 The roll of the shape of a long 
picture as a recorded material, The long picture recording paper with which 2a is wound around 
the roll 2, the cutter by which 4 judges recording paper 2a by the predetermined length, It is the 
drive roller which 3, the conveyance roller of a couple with which 5 conveys the recording paper 
respectively, and 6 convey the specified quantity of recording paper 2a intermittently, and 
positions a printing position correctly, and 9 is the delivery unit of recording paper 2a. 10 is the 
head carriage which lays the record head 13, and the scanning rail 1 1 top of a couple is 
supported possible [ reciprocation ]. 12 is a platen which is in an opposite position on both sides 
of the record head 13 and recording paper 2a, and while the float of recording paper 2a under 
printing is prevented and maintaining at a flat surface, in order that recording paper 2a may 
prevent contacting the record head 13, it has suction adsorption meanses, such as suction by 
air, and electrostatic adsorption. 

[0017] The record head 13 is constituted by carrying out the laminating of the top plate for 
constituting delivery 13a corresponding to each of two or more aforementioned electric thermal- 
conversion fields and a liquid route, and the common liquid room further common to each liquid 
rout on the substrate in which the drive circuit for driving two or more electric thermal- 
conversion fields and this which generate the heat energy used in order to carry out the 
regurgitation of the ink was formed, and this substrate. Record to recording paper 2a is 
performed by breathing out ink from delivery 13a by energizing on the aforementioned electric 
thermal-conversion field. 

[0018] 14 is a supply unit which supplies ink to the record head 13 through a tube with a pump, it 
has an ink cartridge freely exchangeable in the case of an ink piece, and a rail 1 1 top is 
reciprocated with the head carriage 10 with ink carriage. 

[0019] It is a recovery unit for always enabling the printing of the record head 13, and 15 
removes or prevents the remains foam in the ink adhesion (3) delivery to the viscosity elevation 
(2) delivery front fac of (1) ink which is the unstable cause of the ink regurgitation etc., it is for 
acquiring a positive regurgitation stability, and has the following members and devices. 
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[0020] (a) If a cap section 15a:r cord head is I ft in air for a long time, the ink in a delivery will 
evaporate and thicken and th regurgitation will become unstable. In order to prevent this, among 
un-printing, th delivery section is intercepted with the open air and sealed (refer to the drawing 
10 ). Absorb nt 15 (refer to the drawing 1 0 ) maintained at the damp or wet condition in ink is 
in the interior of a cap, the interior of a cap is maintained to high humidity, and thick ning of ink 
is suppr ssed to the minimum extent. 

[0021] (b) In ink pressurization:long time n gleet, even if it is acting as the cap, although it is 
slow, evaporate and thicken the ink in a delivery. Moreover, there is not no barring the 
regurgitation remained and stabilized by the foam inside the delivery, either. For this reason, the 
pump formed in the supply unit 14 at the time of printing start is driven, ink pressurization is 
performed, and thickening ink and the remains foam inside a delivery are discharged out of a 
delivery. This has the effect which maintains the regurgitation which flushed them and was 
stabilized, even if dust and a fluff adhere to a delivery front face or dust etc. has invaded in a 
delivery. 

[0022] (c) The ink discharged from the delivery remains in a delivery front face after 
airstream:ink pressurization. If the ink has adhered, regurgitation ink absorbs water in adhesion 
ink, gap will arise in the orientation of the regurgitation, or the impact precision of flight ink will 
become low by fall of a regurgitation speed. For this reason, an airstream is sprayed towards a 
delivery front face after ink pressurization from air-jet-hole 15d (refer to the drawing 1 0 ) of the 
cap upper part, and ink is blown to the record head lower part. Absorbent 1 5e (refer to the 
drawing 10 ) is in contact with the record head lower part, and the poured ink is absorbed by this 
absorbent. 

[0023] (d) Since the regurgitation is hardly performed during a printing by the delivery when the 
printing duty of an empty regurgitation:record picture image is low, ink thickening by vaporization 
may be caused. In order to prevent this, give a predetermined driving pulse before printing start, 
the ink regurgitation is made to perform to all deliveries, and the so-called aging is performed. 
When raising the damp or wet condition of the' dircdmference ambient atmosphere of a delivery, 
it may carry out by carrying out capping. 

[0024] The ink absorbed by absorber 15e (refer to the drawing 10 ) by recovery action (c) and 
(d) is sent to the waste ink bottle with which it is transmitted to tube 15f (refer to the drawing 
10 ) with a bottle, and the recovery unit 1 5 was formed caudad. 

[0025] (e) The regurgitation will become unstable if ink Myst generated by the blade 15b:ink 
regurgitation adheres to a delivery front face. In order to prevent this, the blade of the rubber 
nature which carries out the wiping of the front face of a delivery, and cleans it is prepared. It 
has solenoid 15c for furthermore advancing and retreating blade 15b to a delivery front face. 
[0026] The home-position sensor by which 16a detects the capping position and position in 
readiness which are the home position of the head carriage 10 besides a printing area, and 16b 
are register sensors which determine the position of printing start at the time of a scanning of 
the record head 13. 

[0027] The dr aw ing 3 and the drawing 4 are examples of the printing operation flow chart of this 
r cording device. A printing operation of this equipment is explained with reference to the 
drawing 3 and the drawing 4 . It is conveyed and stops until the point is pinched by the drive 
roller 6, and suction adsorption of the recording paper 2a supplied from the roll 2 is carried out 
by the platen 12. Then, although a printing operation is started, value tau and driving pulse P at 
the time of the empty regurgitation are first set as a value P0 for standby-time T as initial value. 
Value tau is a time value shorter than the maximum time (it is hereafter called ** 1 hour) which 
does not spoil a regurgitation stability to the neglect-among air time of a record head, and is 1/2 
or less [ of 1 hour from usual ]. Value P0 It is an aging pulse number and is usually several 100 
value. 

[0028] And in order to plan a regurgitation stability, ink pressurization, the cleaning on the front 
face of a delivery by the airstream, and th empty regurgitation are performed one by one. At 
this time, it is detecting that capping of the delivery 13a of the record head 13 is carried out by 
cap section 15a, and capping is carried out by home-position sensor 16a in the position where 
the head carriag 10 is regular. Next capping is canceled and it will be in the state waiting for an 
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input of image data. Even if it pass s fixed time h r , when image data is not inputted, it returns 
to the capping status, and prolonged neglect of the record head 13 is avoided, and it begins from 
start of operation again. This fixed time is set as mist or the parvus value from the above- 
mentioned ** 1 hour in consideration of the operating time of each part material. 
[0029] N xt, a communication of image data is performed betw en the printing control sections 
of this recording device 1 data transmitting [ a computer a reader, etc. ] origin, and the data for 
one scanning of the record head 13 is inputted. It is detected by the instrumentation circuit 
where communication time in the meantime stands in a row and operates as a standby time of 
the record head 1 3 according to the standby-time instrumentation flow shown in drawjng_4 at 
the time of a data input. Standby-time T is the persistence time of the detection status of 
home-position sensor 1 6a after cap cancel, and increment time delta is added to initial value tau 
one by one, and it is decided that it will be it until the data input for one scanning finishes and 
the head carriage 10 moves. What is necessary is just to set increment time delta as one period 
of the periodicity rectangular-pulse wave motion which continued, for example beforehand. 
[0030] After a data input, respectively, by the independent carriage motor, it ****s in the 
orientation of arrow head A to uniform velocity, the timing of a printing starting position is 
determined by register sensor 16b, and, as for the head carriage 10 and the ink carriage 14, 
record is performed only for a part (a part for print width) for delivery array length and the 
scanning length which should print of the record head 13. After the image recording for this one 
scanning finishes, double action of the head carriage 10 and the ink carriage 14 is carried out, 
and they are returned to a position (home position). At this time, with the drive roller 6, recording 
paper 2a is conveyed by print width, and is stopped again. Moreover, in the case of double 
action, blade 15b protrudes on the position which invaded to delivery 13a, by the ink 
regurgitation at the time of a printing, carries out the wiping of ink Myst adhering to the delivery 
front face, and cleans a delivery. In addition, at the time of **** of carriage, blade 15b is 
retreating by solenoid 15c, and it is in the position which does not contact delivery 13a. 
[0031] If it judges whether image recording is ended in a home position and it ends, capping of 
th record head 13 will be carried out, and a printing operation will be ended. On the other hand, 
if image recording continued to image data is performed, the size of standby-time T to the 
refer nee time TO set up beforehand will be judged, and it will consider as the index of the 
regurgitation stability of the record head 13. With natural, it is the reference time TO. It is a value 
shorter than 1 hour of **s. At the time of standby-time T< reference time TO **, neglect among 
air is short here, and it is usually ** aging pulse-number P how as regurgitation stability owner 
** P0 It places, the empty regurgitation is performed, it returns to the status before an image 
data input, and the same printing operation as the above-mentioned is repeated. In addition, 
value tau is substituted for the initial value for detection of standby-time T like the time of start 
of operation. Moreover, at the time of standby-time T> reference time TO **, neglect time 
judges that it is long and the regurgitation stability is spoiled, carries out capping of the record 
head 13 immediately at it, and it dips in the humid ambient atmosphere, and is aging pulse- 
number P P1 0 P0) Replace, it is made to return to the status in front of the empty 
r gurgitation, and the same printing operation as the above-mentioned is repeated after that. P0 
P1 [ big ] By giving, all regurgitation drives of the record head 1 3 rise, and a regurgitation 
stability is recovered. Thus, it is the reference time TO about standby-time T of the record head 
13. Comparison decision can be carried out. efficient adaptability **** recovery action can be 
performed according to the standby-time length of the record head for the communication 
changed with the amount of image data inputted by setting up the grade made to recover the 
record head 1 3. and the versatility as image recording equipment spreads. 
[0032] After the image recording of the whole image data is completed as mentioned above, 
r cording paper 2a is judged by the predetermined length by the cutter 3, and recording paper 2a 
is discharged by the delivery tray of the equipment exterior from a delivery unit 9. 
[0033] When choosing the sheet-like recording paper as a recorded material, the recording paper 
stocked by the cassette 7 passes the guide section 8 of guidance and conveyance, and joins the 
conveyance way from the above-mentioned roll 2 just before the conveyance roller 5, and the 
printing operation is the same as that of the above-mentioned. Since it is befor hand cut into 
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the predetermined siz in th case of the sheet-lik recording paper, the operation by the 
above-mentioned cutter 3 is not needed. 

[0034] (Example 2) Although the above is the xplanation in the case of detecting the standby 
time of a record head next, the xample in the case of detecting the scanning distance or the 
scan time of a record head is explained. Although drawing 5 is an upper ** vi w of the printing 
scanning s ction and the circumference section as well as drawing 2 , two or more position 
sensors 18a-18h which detect the position of the head carriage 10 on the scanning section 
frame 17 are formed. A printing operation flow chart is shown in drawing 6 . Although the 
configuration of the mainframe of equipment is almost the same with having explained in the 
drawing 1 and the drawing 2 and a duplication explanation is avoided, in case image recording for 
one scanning is performed, by position sensors 18a-18h, the double-acting point of the record 
h ad 13 is detected, the distance of a home position and this double-acting point is calculated, 
and scanning distance L is measured. Reference distance L0 beforehand set up after the image 
recording end for one scanning Scanning distance. L is compared. Reference distance L0 It is 
decided in consideration of carriage 10 reciprocating, consequently, scanning distance L< 
r fer nee distance L0 it is — if — what is necessary is for a regurgitation stability to be ** how 
and just to usually, return it before an image data input, since the continuity non-regurgitation 
time of a certain delivery is short moreover, L>L0 it is — if — reverse — the regurgitation — 
since it becomes unstable, it is necessary to perform capping at an early stage and to give 
recovery action which increased aging pulse-number P 

[0035] Even if the scanning distance of head carriage does not depend on the above-mentioned 
sensor, to the rotation axis of a carriage motor, distributor shaft coupling of the rotary encoder 
may be carried out, and it may measure it. 

[0036] Although it passes and the *** **** * ridge 10 is accelerated and slowed down in the case 

of a slow rise and a slowdown, it is slight time, and you may think that it is a fixed speed 

resp ctively at the time of **** (under- a printing); and double action, therefore the scan time of 

the record head 13 can be detected from the distance of a home position and a double-acting 

point. What is necessary is to compare scan-time T with reference scan-time TO' completely 

the same with having mentioned above also in this case, and just to perform a recovery action 

setup. 

[0037] although the long picture recording paper is toid to a scanning direction — whenever — 
there is also a delivery which not all scannings record a picture image on full, and does not 
perform the ink regurgitation to a spin blessing The case where the picture image of a specific 
color is especially recorded in a character picture image, a single ruled line picture image, or a 
color picture hits this. Thus, by the record picture image, continuity non-regurgitation time of a 
various delivery is made as for detecting scanning distance or a scan time and judging a 
regurgitation stability to the minimum, and it can perform effective recovery action. 
[0038] non-capping time T+T which is the sum of standby-time T and scan-time T in drawing 7 
— reference time TO It is a printing operation flow chart at the time of comparing. Since the 
regurgitation stability is judged in total time while capping of the record head is not carried out, it 
has been the severest conditions and can be adapted for all picture images. 
[0039] (Example 3) Other recovery action setup after a standby-time comparison is shown in 
view 8 . Reference time is subdivided further, and P2 0 P1) and P3 (> P2) are added and 
multiple-use-ized to a setup of an aging pulse number by T1 and (> TO) T2 (> T1). Moreover, 
reference time T2 After the comparison to depend and T>T2 When it became and the further 
amount of recovery is needed, it returns to the status before ink pressurization, ink 
pressurization and cleaning by the airstream are added, and careful recovery in the printing 
op ration start status is performed. Thus, by fragmentation of reference time, the image 
recording equipment according to how many kind thing transmitting origin or the amount of data 
can be offered. 

[0040] (Example 4) The xample of a recovery unit ****** case is shown in record section ends 
view 9 . 15 is called 1st recov ry unit and 19 is called 2nd recover/ unit. Although the 
configuration of each part of a unit is almost the same, the position of blade 19b of the 2nd 
recovery unit 19, 2nd home-position sensor 20a, and register sensor 20b is in the 1st recovery 
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unit 15 and a mirror image relation. By position sensors 18a-18h, the position of the head 
carriage 10 is detected at the time of the image recording end for one scanning, and carriage 10 
is moved to the one where distance is shorter at the 1st home position and the 2nd home 
position at it. Since scanning distance or a scan time becomes short, it is rare to spoil a 
regurgitation stability, making an aging pulse number incr ase deer ases, and the amount of the 
empty regurgitation ink which turns into **, Inc. can be stopped. Moreover, it is desirable to 
carry out early, and capping is advantageous, when the transit time to a home position can be 
shortened and it recovers at an early stage. 

[0041] (Example 5) The capping status and the cap section of a record head are shown in yjew 
10 (a) and the drawing 10 (b). Cap section 15a equips the air-jet-hole 15d others explained in 
drawing 1 with the tap hole 21 which spouts an ink style in the upper part. At the time of 
recovery action when the regurgitation stability of the record head 13 is spoiled remarkably, 
although physical properties, such as viscosity and surface tension, are the same, the clear ink 
which does not contain a color is pumped up with a pump, through tube 21a, it passes on a 
delivery front face from a tap hole 21, and the operation flushed compulsonly is added. Since 
clear ink has the same ink and physical properties for a printing, it does not damage a delivery. 
To the ink which spread on the delivery front face by ink pressurization. and came out as 
sequence of operation, it washes away in clear ink and the clear ink which finally remains in the 
front face is blown away by the airstream. Since those impurities adhere to a delivery front face 
in printing to a fuzz or a cone recorded material that dust, such as textile fabrics, tends to 
adhere ink pressurization and washing by the ink style other than an airstream are effective. 
[0042] Drawing 1 1 is a drawing in which the case where the absorber unit 22 is formed in the 
side of cap section 15a as a recovery means is shown. When the recovery action by the above- 
mentioned ink style is also inadequate, the head carriage 10 is moved to the position of absorber 
22a and further recovery action is performed. The block diagram of the absorber unit 22 is 
shown in the drawing 12 (a) and the drawin g 12 (b). 22a is the absorber of the elastic porous 
material of a cylindrical shape, and is in contact with the delivery front face by the 
pr determined contact pressure at the time of recovery action. Absorber 22a is supported by 

I ctrode-holder 22b with 22g of shafts, motor 22e is prepared in the edge of 22g of shafts at 
pulley 22c and electrode-holder 22b, and, as for pulley 22c and motor 22e, the suspension of the 
belt 22d is carried out. Moreover, leading-screw 22h which has the gear section at the edge in 

lectrode-holder 22b at one is ****ing, and this gear section has geared with rise-and-fall motor 
22f. 22i is a guide shaft for regulating and carrying out rise-and-fall guidance of the rotation of 
electrode-holder 22b. While it moves up and down and the ink in a delivery is sucked out, 

lectrode-holder 22b moving up and down by rise-and-fall motor 22f, and absorber 22a rotating 
by motor 22e simultaneously, and rotating along a delivery front face, a delivery front face is 

radicated Absorber 22a is elastic and does not damage regurgitation ******. Performing such 
suction and eradication simultaneously has much more effect. Moreover, it is more effective if it 
is the orientation against which absorber 22a is rotated in the orientation of arrow head B, and a 
delivery front face is ground in the case of a down as shown in djravwng ; __2 (a). 
[0043] this invention brings the effect which was especially excellent also in the ink-jet 
recording method in the record head of the method which carries out the regurgitation of the ink 
using heat energy, and the recording device. 

[0044] About the typical configuration and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. patent specification of No. 4723129 and 
this No. 4740796 specification, for example is desirable. Although this method is applicable to 
both the so-called on-demand type and a continuous system In the on-demand type case, 
corresponding to the sheet and liquid route where the liquid (ink) is held, it is arranged especially, 
on the electric thermal-conversion field By impressing at least one driving signal which gives the 
rapid temperature rise which corresponds to recording information and exceeds nucleate boiling 
Since make th electric thermal-conversion field generate heat energy, the heat operation side 
of a record head is made to carry out film boiling, an one to one correspondence is carried out 
to this driving signal as a result and the foam in a liquid (ink) can be formed, it is effective. A 
liquid (ink) is made to breathe out through opening for regurgitation by growth of this foam, and 
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deflation, and at least one drop is formed. If this driving signal is made into the shape of a pulse 
form, sine growth deflation of the foam will be performed pertinently instancy, the regurgitation 
of a liquid (ink) exc llent in esp cially responsibility can be attained, and it is more desirable. As 
a driving signal of the shap of this pulse form, what is indicated by the U.S. patent specification 
of No. 4463359, and this No. 4345262 sp cification is suitabl . In addition, if th conditions 
indicated by the U.S. patent specification of No. 4313124 of invention about the rate of a 
temperature rise of the above-mentioned heat operation side are adopted, further excellent 
record can be performed. 

[0045] The configuration using the U.S. patent specification of No. 4558333 which indicates the 
configuration arranged to a delivery which is indicated by each above-mentioned specification as 
a configuration of a record head, the liquid route/and the field to which the heat operation 
section other than the combination configuration (a straight-line-like liquid flow channel or right- 
angled liquid flow channel) of the electric thermal-conversion field is crooked, and the U.S. 
patent specification of No. 4459600 is also included in this invention. In addition, this invention is 
effective also as a configuration based on the Provisional-Publication-No. 59 No. 138461 official 
report which indicates a correspondence **** configuration for puncturing which absorbs the 
pressure wave of the Provisional-Publication-No. 59 No. 123670 official report which indicates 
the configuration which makes a common slit the regurgitation section of the electric thermal- 
conversion field to two or more electric thermal-conversion fields, or heat energy among the 
regurgitation section. [ year ] [ year ] 

[0046] Furthermore, with the combination of two or more records head which is indicated by the 
specification mentioned above as a record head of the full-line type which has a length 
corresponding to the width of face of the maximum record medium which can record a recording 
device, although any of the configuration which fills the length, or the configuration as a record 
h ad of the piece formed in one are sufficient, this invention can demonstrate the effect 
mentioned above much more effectively. ■} ■ ; f : 

[0047] In addition, this invention is effective when the electric connection with the mainframe of 
equipment and supply of the ink from the mainframe of equipment use the exchangeable chip 
type record head which becomes possible, or the record head of the cartridge type formed in the 
record head itself in one by the mainframe of equipment being equipped. 

[0048] Moreover, since the effect of this invention can be stabilized much more, it is desirable to 
add the recovery means for a record head established as a configuration of the recording device 
of this invention, a preliminary supplementary means, etc. It is effective in order to perform 
record stabilized by performing the reserve regurgitation mode in which the preheating means by 
the ********** means, the cleaning means, the pressurization or the suction means, the 
electric thermal-conversion field, the heating elements other than this, or such combination over 
a record head and the regurgitation other than record are performed, if these are mentioned 
concretely. 

[0049] Furthermore, as a recording mode of a recording device, not only the recording mode of 
only mainstream colors, such as the nigrities, but a record head is constituted in one, or this 
invention is very effective also in the equipment equipped with full color at least one by the 
double color color or color mixture of a different color even with two or more combination 
although it was good. 

[0050] In this invention example explained above, although explained using liquid ink, even if it is 
ink which will be in the malacia status at a room temperature even if it is ink which is a solid- 
state-like at a room temperature, it can use by this invention. With above-mentioned ink-jet 

quipment, since what carries out a temperature control is common as a temperature control is 
performed for ink itself by within the limits [ 70 degrees C or less ] 30 degrees C or more and it 
is in a stable regurgitation domain about the viscosity of ink, ink should just make the shape of 
liquid at the tim of use record signal grant. In addition, [ whether the temperature up by heat 
energy is positively prevented by your making it use it as energy of ****** from the solid status 
to the liquid status of ink, and ] Or it carries out whether the ink solidified in the state of neglect 
for the purpose of the antiflashing of ink is used, anyway, the grant according to the record 
signal of heat energy — ink — liquefying — ink — when reaching the thing and record medium 
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which carry out the regurgitation as liquefied, ink use of the property liquefied for the first time 
with heat energy, such as what it air ady begun to solidify, is also applicable to this invention In 
such a case, ink is good also as liquefied to a porous material sheet concavity or a breakthrough 
which is indicat d by JP,54-56847,A or JP.60-71260A or gestalt which counters to the electric 
thermal-conversion field in the status that it was held, as a solid. In this invention, the most 

ffective thing performs the film-boiling method mentioned abov to each ink mentioned above. 
[0051] 

[Effect of the Invention] As explained above, since this invention establishes a means to detect 
the standby time, the scanning distance, or the scan time of a record head for every scanning of 
a r cord head, judges the grade of the regurgitation stability of a record head with the detected 
value and sets up the grade of recovery action according to this intensity, it gives recovery 
action corresponding to the recorded material of the multiple-use-ized subject-copy picture 
image (image data) or long width of face, and can maintain a regurgitation stability efficiently. 
[0052] Especially, in a large-sized recording device, since it prints on the recording paper of a 
small size to a large size, a regurgitation stability can be guaranteed to each size and each 
record picture image. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by comput r. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing one example of the ink-jet recording device of this 
invention. 

[Drawing 2] It is the upper ** view showing the record head scanning section and the 
circumference section. 

[Drawing 3] It is a printing operation flow chart at the time of taking a standby time into 
consideration. 

[Drawing 4] It is a printing operation flow chart at the time of taking a standby time into 
consideration. 

[Drawing 5] It is the upper ** view of the scanning section at the time of arranging two or more 
position sensors, and the circumference section. 

[Drawing 6] It is a printing operation flow chart at the time of taking scanning distance into 
consideration. ; / 

[Drawing 7] It is a printing operation flow chart at the time of taking a standby time and scanning 
distance into consideration. 

[Drawing 8] It is a printing operation flow chart at the time of subdividing the set point of 
r covery action. 

[Drawing 9] It is the upper ** view of the scanning section at the time of preparing a recovery 
means in the ends of a record section, and the circumference section. 

[Drawing 1 0] It is the cross section in which (a) and (b) show the cap section of a recovery unit. 
[Drawing 11] It is the upper ** view of the scanning section at the time of preparing an 
eradication unit, and the circumference section. 

[Drawing_t2l It is the ** type view in which (a) and (b) show an eradication unit. 

[Description of Notations] 

1 0 Head Carriage 

1 3 Record Head 

1 3a Delivery 

1 5a Cap section 

15b Blade 

16a Home-position sensor 
18a-18h Carriage position sensor 
22a Absorber 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So th translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[0013] 10 
[0014] 

[0015] (^ct i) Bl flct,ua 2 tt*%jfeOT(c 

[0016] Cti6<0HBHtt:*ti»r. 1 BKfftSB* 
2tt»aa«#ti0-cct>iU^«<DP-A. 2aBP- 
^2K#@d4 vC l»S«f?<tiB(|yR i 4U8BftK2 a« 
*«OSJKTffl(iti*,*- 3 . 5t2«*K2fMK 
*«^-r *-*f©ffijMa--5-. 6»K«fctt2a©jffi£ 

s*ia*w«:*i3u Eu?:ttii*jE*{ctta»«>-r a« 

0 mm^ * K 1 3 itttt -5 ^ » K* + y y - 30 

1 2ttSE*^* K 1 3 416^2 a^^-c^(6jfeg(c 
*&7 5 5P->r*»). ^*«DIB»IIS2a©#S*|»it 
Ltflfc^ii fete, 12^2 a *i|2Si^ , K 1 3 

[00 17] pi 3fctt Y>^*P±tarSfc«6 

LtettfflP 1 3 aSWKSS. 3&tCBS«»K*a-r.* 

[0018] 1 4ttlE«K » K 1 3(C* J: f) 

1 1 ±^ tt «tt-ra . 50 



[0019] 15 ttlBfrv 9 K 1 3 **l»EP¥BJtttc*- 

(i ) -Oi^ttaLhjT 

<2) «±thnmm^o>'{>i>^ 

(3) ttfcHPF*g©g|g«rS> 

[0 02 0] (a) 5a :Btt^» Kftffi 

*tttttaP»*«.«4aK^T*HT4 (HI 0# 

5 e (Hi o#JK) *r * 7"F*3S|5£ffi 

C002 1 ] ( b ) 4lsi>WZ : £R$mttflE0*i6K: 

^jfeor^tt-r<s„ *fc, ttaprtasjcaua 
t«ttLr^>*jnaE4ffc>. ttWPF«9g|5©ig*if.f>* 

**fin fc =r 5 *^fts fttt o fc 0 . ttttlPrt cc =f » 
[0 02 2] (c)^:^^^ 

»ffl3hfc-f>*ttrtttjp*Ej«:»is. •e©^>i7dJf : t 

* * » ^±SM)xt->X* 1 5 d (01 
0#M) *6ttap*if{crtitfr2flH»*iJc*ff W ^ 

tt. R*« 1 5 e (G91 0#J(R) *i3^L-C*j9 j^s 

[0 0 2 3] (d) ffltttt :E»B»©EP¥^-^ V 

-*»fit»4 *jcttttHjp«c j: o ra. Ep^EfKctx^/^^r 

ift^^^x. ±ttUJP<C^>:?tttU4ff^-«i-. l»*> 

•9»ax-y>y S tT 5. ttap©jaia»H«osatt« 

[0 0 2 4] (c) . (d) *C«fc*)BJKttf"i 5 

e (Hll 0#M) tCKiR^^/c-/^^^^-^! 5 f 
(Bl 0»J«) 4E,T@aai, (. j 5©T^(C^ 

[002 5] (e) ^ru-Kl 5b : -r>*ttHjKj:, 
T»^0!t ■/ > ^ $ * h#ttHJP3HBK:tt#rs <b, ii± 



(5) 

7 

f>tc:/U- F 1 5 b*lttain^ffl^Uj!iARO'^iS$ 
[0026] 16a UEn^SIl^l-Kfc^T^ ? F * +■ 'J 

bttiBJi^? H 1 3©*SimcEP^I$M)©<iE&&*t>£ 
[00271 13 RW8 4 «*82»RB09r¥»b(^7 a 

3ri^4£#j®^"cbmb-$"-&. p-^ 2 ft m 

©igSb/^i/>ip*ffiP<w:S9fl£-r*. *lT»SB^^f F 
>y/^v^St-c*o. ji?S3&"&©<ii-c*So 

[0 02 8] *L-Cittffl«5ett*H*fc*. -f>*i« 2( 
JE. ffi»»K J: 4ttUP»ffi©*y ffittW* 
C©*. Kfl^»-F 1 3©q±WP 1 3 a«* 

Atf-^ a > -fe >f— 1 6 a tc J: 0 » F * f V * V 1 
0 aWE«©tt«-C* + v f > * 3 irC l» * C i L 

[0 0291 «K3>ta->< > V-i f -9«)f-i'- 

-©a«jWrb*i. e»^? fi 3 ©-?*»#©?*-* 

-#A*>3ft*. C©H©iMSi*nn**iatt^9 F 1 3© 

l£*o3ft*. »«P#IBTt*. *t»^WMlO*-A* 
5?i/_a >-fe>*- 1 6 a©t8ffltt»©8tt'SM'C*9 . 

[0030] ^yF+t^yioa 
+ y »y 1 4 *&£©*+ y 

6 b&C<fc*) * -f 5 > 6 ft ■ . K» 

Kl 3©n±fflPffi?'Jfi# (EPS***) s^ep^-*"'- 4 
t^Sfi/cWiafiWMrfcft t ©-jQE#©H«K» 
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5>1 4BflUBL/. Bfi£©fiMB (*-AtfS»a>) «CR 
c©W8B»«2att8l«Jia-5-6«cJ:0. Ell 

?«fl*:w«ja § nt wcrtfitr a. * fcfMb©BKe 

I*, TV- F 1 5 bttttlBP 1 3 a«c*ft/«AOfcfiMB 
K9SKLt:*s»). EP^O#©-(>i'B±t±HtJ:*K n±aiP5i 

»r*. (Bj. * * y f t^©ast>B$«ciiv u > -f f i 5 c 

CCcfcO^U- F 1 5 b«f£igUTfc9. ttttiPl 3a&C 
[003 1 ] a >ic:toi»Tl*iS4lfciaSa**£ 

T-rs^s* 1 ** 1 ^^. srr-rifc&tftata^* fi 3 

- * -tcSt Ulftfcl/ fcBHMBtt*tT 5 ©-C**itf. ^» 
b-C*Jl »fc#J8l«*HT oic^-T *f#W*WT © *>h 
fcWWL. E»^» F 1 3©n±W£St±©li : ti<t-f 

•5. CCT. «M8WPiaiT<*JB«FlfflT0 . ©HSlCtJ. ^ 
SWEttJS < . «±ffiS3£tt« *) & O-Cil^ 

- f -^^©tKfflMcR*) . HuattPl^WEn^ifJf'P^^ 
Dil-T. fiSi. fiF«^IBT©«»P©te«)©filJHfflK«-. Sb 

T>M8»*MT0. ©i^fKB. fi!c@:B#pa*5fi < , p±a^ 
ffittjw«&t>nt:i.»S4«WL. ifife«:8a»^» Fl 3 
ttt»K> y L-Cifla»Bi«UC» l- ■ ^ - ^> f 
X&P£Pi OPO ) iBStturffiiltaiil^ttSS 

(0 » F 1 3©*ttWWBuMK»3*i. ttHiKStt^EiaiS 
C©«fc5»Cl2fik^9 F 1 3©'^B$raT*f HSB$ 
^T°0 iJMBHWiU K»^f F 1 3*@a3**SBC 

o-c^Kj-r •2>jni©fcjt>©ta»^ f F©£M&B$fiag&cj& 

[0032] JEUi©<t ^OC L.T BWf*-* - ±»©ffl* 

©fi$icSK$n. §B««2 attSHSS9«t 0feiti1-» 

40 ©gFffiFb-/tcPtH3n-2>= 

[0033] twaewi ^- htHMBsmtaaR* 

nBLXJ*8k<D1i 4 FW8*iWl/. JijHP-7-5©iS 
tt-C. |»a©ia-Jl/2*»6©«SiMli*i»0. EPWE 

ttmrasiiBi^-c*^. Fttia$»©Js^«> ^*^t 
©D**3CC*!» Fsn-cc»4©t?. wa©*9*-3 

[0034] ( mm 2 ) «±BB»^ v f ©»wnB 
*«ttirr*»^©SiWe*4**. *«c. E»^» F©* 
50 2£S§gf L < tt^El«ia*«WaiT *»d©*lfi««:«M 



3 18 7 18 



©Bfl«B3S*tf *S» 3 >-fe>-y-_ 1 8 a - 1 

8 h «c<fc »), p i 3©flSMii!£^^L, 

&tf>6ft*. *©„*. j£_EKL<#jfiae«Lor* 

«*:<.». L>Lot?**ifcr % iMtctttt^SifeS 

[0035]^7F+ty '^©J£_MttWifc©-fe> 
•y--fctt€.&< it. <) »i?*-*-©H„*cn 

[ooaei'NjF+tyjj/ioB. xn-r» 



©I&^jiHgt, *si^i*5-jiifii{c4B(,»r^ 

[0 03 8]I7K|J»|JTi^f4r ©for 
*^+ + .jf>^T + T' «C«t0#JBB#nBT0 4 
©ib$^f T o/c^©EnWp7a-^ + - f-r&s. 

C 0 0 3 9 ] (asm 3)08 (c(i^B$raib^©fti2 
~fflttflsRSE*inT. *JHP*IB*»c*lB#L-. Ti 
(>T0)&C>-T2 (>Tl ) JCA^rx-yvyy^i, 
*»©„£„ P 2 OPi). p 3 <>P2 
______ i.._SLttmSSma-T.2 -CC-<fc _ J£-$Mt -t-> - 
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10 

& i"J - _ > if £fln* . E|J93»ff R»&tt«-C©AX 0 _ 
B»* It 5 0 _ c © <fc 5 CC#A§D$ra©ffl^f btC <fc 0 . »B 

1 0 0 4 0 ] (£tfcfl4 ) 09 (cOGHHg|itf|f«i(CSffi 
a- 9 h R»fc»&OS»«4st. 1 5 %ft 1 

_ Ui_ 2 0b ©fig«gr 1 Hffla- ,H5i 
3>t>-y- 1 8 a-_ 8 h(Cj;r>. K + + 

i o ®&m*iktoL\ + +!/*s_ott*i *-A#i> 

20 *©IW5ci mSi ++ , e>yi4 ^ 
<fr5CA*JHjtL<. *-A^ys> 3 ^©^K,B$ K 

C004 1 ] HI 0 (a) Rami 0 

SP*7r-r„ + + y VU 1 5 a fetH 1 "CUiBJ Lfcxr- y 

l*ffl^.Tt>-5 0 ge^v Kl 3©tttUSStt*JlfU< 

ton ^«^©agnbf^^(c a . t6&^mtkt>m<D 

>t/KJ:r,a*±tf. ^-3^2 la*aor*fllP2 

6. ^*JT-^>^«En?:ffi©^>^4!(Sft355mior* 

* f »j r > * *ffi*wci**mre-. «t 

tt. **T.^©^FiNB^*si!±fflP^6i{c«ST-2)©-e. -C> 

[0 04 2] 01 l«@«#Jgibr*+->7-g|5l 5a 
OflBWJcBjRfta - , h 2 2 ^yfc^4^T ffir 

(ctt. ^?K*t>;»j;io *©i|X<*2 2 a ©figfc^ 
863^. 3 6«c&@«|W*1f^. 012 (a) 
12(b) (C^JRi*^^ 9 h 2 2 ©tSfiXEI^T. 2 2 
a ttnf!3ff5©?$tt^?LM©!KJ|Xf*r* r? . @««,{^ {c 

2 2 a tt* 2 2 » tc J: 0 2 2btc3K^a^r fe 

50 _ y ._ #2 . 2 w ^ gp __._ _ __ ______ 



30 



40 
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b Cctt*--*-2 2 e*»B:tt&*i. y-')-2 2ct^ 
-£-2 2 e tJ'<n>h2 2d*i!85?SSftTl>*. S/c. 
*;U#- 2 2b CCtiJiSgWC— fttC+'TSBSr^fT* U - F 

xi";^-2 2 haMsaiu-cte*). s*¥T«tt#w**- 

£-2 2 f £tt*£oT:ir>*. 22iB*AJ'-Z2b 

2 f CC«fc<3*->l'2'-2 2Mi±TfJ>U 
S fclSll^tC*- 2 2 e CC«fc 0 ®iR»2 2 a ttlalfe 

Pft©-< > * iKc^fflt" ££Kti:ttiP^® 
5&IR&2 2 a tiJi^tt* 1 * •) . n±HifoaitB£«-^*2>e: 
C©J:5tt«3l£&tt*:IBII#«:*T$ C ±«- 
Jl©$»jlM>i#>£. £fcil 2(a) (CTSTcfc^K:. TP* 
©Hi. *HM*2 2 at^BJBtfflHCBKS-tt. tttHPSi 
1B*»«*i<dr*hB:j: , 9«!i*W'C**. 
[0043] Fffitt**© 

-r<s©"c*&. 

[0044] *©R««**l«^iRI*C-3t»'Ctt. 
K. *a«BWII4 7 2 3 1 2 9 -WlttS. HW4 7 4 0 

7 9 B^WiW»fcPfl^3ttTC>*g#ttttJBOT*flJ».»"t 

EPJra-r scttciot. «swmc«(*k:«i* * a- **- * 
A^-ttoab. ffifit^!» Fa>*Mffflffi«:g«»»S*"r. *S 
»W«:c©IBfte-9«:-»--*ri£0*it rt© 

n*©r. WccjKStttcflEtifc** <-f>* ) ©ttW* 1 
JSBS-C*. J:9»*IA>. C©'<JU*JI3tfc©«lM&^£ 
t/ttt. *S#S i FS4 4 6 3 3 5 9^Wffl6> IEJIS4 3 
4 5 26 2^JJffl#{ciB*S$*XTt,>£J:5ft'b©* 5 ®l' 

*ffl1$i*ffl4 3 1 3 1 2 4<raill»ClBtt34rCt»&ft 
[0045] Ktt^ 9 F©«b«t UCtt. ±»©»WM 

©iffl^t)^^ (ia»tt«au83w*aft«ie») <om 

f *#BWIWM 5 5 8 3 3 3 #91*ffi«. *B#i ! F^4 
4 5 9 6 0 O*9IIH8*fflC>;MllJ«fc*»0ifca**iS 

fc©-c*&. maze. fflR©w«*iSetlM*«c»L<"t:. ft 
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Ws«HDB5 9 1 2 3 6 7 0 *f&«**fc**'l' s t r 
-©BE^®*(R«1"-5ra?L*ill:tBSP«:^Jt.-lt***fiX4Ba 

inrS«HB35 9^1 3846 1 ^«K»-3lr»fc* 

[0046] Etc. ga«KB*«E»-c***^aa»w<* 

©IHCC*»&Ufcfi3 **rT47JU9-f>*-f 7'©l2li^ 

tMMHt*^' F©ffl#£*>-e*c«fc-^. *©ftS**fc 
10 T «J »3W>-f*W K JfM 3 tifc-ffl©E»^ ? Ft 1>"C© 

ibwssmc&ist & c ^ an? * -5 . 
[ o o 4 7 ] Jra*.-c. «B*<*tc»«3n4cir. m 
t ©«w5tt8&w^*«*fl* 6© -f > * ©«*& 
*s5jtttc«t*jyft&a©^ » ^ -s<a&&^ ? f. * 

6l>t*SB»^* FSttK-fttfltCtttf&ftfc*- h ,J * 

[ 0 0 4 8 ] X. **W©K»«B©«fiRi t/tR»5 
B»9E*fflJP-r 4 C 4 »**»«©»**— fliSJE-C* &© 

»^*fh:*h,t©. + + f>y*fs. *y-->y* 

g, jpfflJ{tt*5l*S. «iltt!lSC«M*«a*Ctitt*»<© 
JWIKlSR^rttt C ii€»©*B*^*>**c J: o^H/SJjn&^S. 
E»i«8«©"ltattT«: ^^ttW*- F*1t«c ^ C t 

[0049] Etc. latsasfflcEe* - F£ bri«&e 

[0050] &L±m.W Ofc*»WHB«W«:*»t>t ». K 

v f wcb ^ > 9 e 3 o mt 7 0 ■•cjeit©«h. 

40 s^^KiaawitBrrat©* 1 — ffiffltH 
lift^Ft^K: -< > i'a^« ; &feTfe©'r*n«m». 

6«#ttffl^©ffl@E^©* * - i 1/ "^^ffl 
rncc it 4>j»x* ju^-©ia^fi-^^i£; ctctt&c «fc 

I2flkJi»K5«tr*^-CBr-C«:H'fblyW«>*t>©« 
© J: 5 ft: . * ;U ¥ - ic J: ■» -C riR^-i- * ttK© 
50 -f>*ttfflfc##W«:tt)affl^J<i&r*s. c©J:^tt» 
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#HB85 4-56 8 4 7JH«R*St»«» 
»IB60-7 1 2 6 0^««:E«SSh*«fc5a £?L 

tifcttar. oranerr * «fc 5 %B*g 

[005 1] 

ffltCiOiafiK, FOttttSStt<0Sflrft«»rb fell 
[0052] *SKfiSMKC.:fetvctt. /Jvjf-r X 

x. ©«:«■»«:# oo±m^m±tmmv^ 
7n*"»r®ig-c*s. 

[04] mmn^muid^oxfmmy a + * 

[HI} 
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[05] mm<D^> 3 ^^ v -^^ b ^ m ^ (D ^ 

[07] fip*«PBB4jfe3tEffi«***UWi^©aJ?»ft 
[08 ] @IWWto850g««Ji^fc03lfcJ«^©BjgqBfp 

«SJyHiaS©±jKHr* 4. 
[010] (a), (b) £(CB«a-? h©*i-»^ 

«©±tBHr*4. 

[012] (a). (b)^ctz»^x., h^-rgi^ 

[W^©tt9n 

10 -s? y v y 

20 1 3 IB^-y k 

1 3 a DiiUp 
15a + + -j 
15b T'U-K 

16a *-A--}<yi-'3>-fe>-^_ 
18a~18h ++y*i?#i^a' 

2 2a 



[02 ] 
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[03] 




[13 5 1 



2=T 



a 



tii iff i i r 

L 17 18a IBb 18c 18d 18c 181 18g 



Cl0 > 1 8 7 1 8 



[04 ] 

© 




[E19] 




lflc - / IB 




I9fa-g^- -a-aoK^i— zoa 



. > < < / <" / " < / ; 

10 J 7 l»a 18b I8c lBd ISe J8f 18g 18 b 




(11) 



te-BH 3 ! 1 5-318718 



im6) 



P = Po 




[011] 




C12) 



I^IJa^P 5-318718 



IH7 ] 



■ T = r : P = P 0 



4 vtlmE. 



afcHi 





1 














P = Po 



















P = P, 
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[08 ] 



X — -f — T = t :P = Po 
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